Aim-The purpose of this study was to create and validate a Communication Function Classification System (CFCS) for children with cerebral palsy (CP) that can be used by a wide variety of individuals who are interested in CP. This paper reports the content validity, interrater reliability, and test-retest reliability of the CFCS for children with CP.
METHOD
The development and validation of the CFCS involved four phases that were methodologically similar to the development of the GMFCS and the MACS. 6 In the first phase, the CFCS was drafted by a development team. The second and third phases focused on revision and validation and included a series of four nominal group studies and two Delphi survey consensus rounds. The fourth phase measured interrater reliability among professionals and parents, and test-retest reliability. Ethical approval of this research was granted by the institutional review board at Michigan State University. Institutional partners in the reliability phase either accepted the institutional review board approval from Michigan State University or sought and received their own institutional review board approval. Table I for participant characteristics.
Procedures-The nominal group process fosters discussions among individuals in order to create a consensus opinion. 22, 23 Four nominal group rounds were held to achieve content validity. Participants were placed into nominal groups by schedule preferences. When scheduling permitted, at least one member from each of the eight stakeholder groups was included in each nominal group. Two weeks before the nominal group process began, participants were sent the open-ended questions and the latest version of the CFCS (questions are available upon request from the corresponding author).
Each group was given the opportunity to discuss the CFCS during a 4-hour time block. An experienced group facilitator (PLR for one and JL for the other three nominal groups) was present to ask questions, move between topics, restate participants' thoughts, suggestions, and ideas, provide structure during the meeting, and ask the group to vote on different suggestions to determine consensus. Individuals' first names were used to encourage equality among members, despite differing experiences and educational backgrounds. The first author (MJCH) was also present during the nominal group process to answer questions about the CFCS, but she refrained from adding comments or suggestions.
Results-This nominal group process included progressive feedback whereby each group suggested changes and raised issues, building upon the previous group's revisions. The changes and issues that received a majority vote from that nominal group were incorporated into the next revision. This serial consideration continued until the last nominal group mostly suggested wording changes and a consensus emerged about the concepts.
Discussion from the early nominal group clarified the point that the CFCS levels encompassed the range of communication effectiveness and that the CFCS wording was understandable to stakeholders' differing perspectives. The creation of a CFCS level identification chart was suggested and, subsequently an algorithm was incorporated into the CFCS.
Phase 3: Delphi surveys
Participants-The Delphi phase consisted of 112 participants who were recruited internationally. All participants from round 1 were invited to participate in round 2, and 69 of the original 112 completed Round 2. See Table I for participant characteristics.
Procedures-Delphi surveys provide a structured method for stakeholders to provide anonymous feedback. 22, 23 The purpose of the surveys was to reach a large number of individuals with expertise in CP in order to evaluate the clarity, conciseness, and usefulness of the CFCS draft. Delphi surveys were conducted in rounds until a preset 80% target agreement was reached on all closed-ended questions. The round 1 Delphi survey, with 36 questions similar to those used in the nominal groups, was completed in a Web-or paperbased format (questions are listed in Table SI , supporting information published online). A second Delphi survey round was held for the one question that did not reach the targeted 80% agreement. Open-ended responses were analysed for themes and possible changes for the CFCS.
Results-All but one closed-ended question received greater than 80% agreement in round 1. That closed-ended question (on being able to differentiate between the CFCS levels) received more than 80% agreement in round 2 after wording changes were made to the draft. Responses to some of the open-ended questions had the common themes of describing communication pace, making global judgements of communication performance, and including all communication methods such as AAC. Delphi survey respondents felt that the CFCS might be useful in classifying functional communication, providing a common terminology, assisting with clinical decision making, being used with the GMFCS and MACS to provide a functional profile of an individual's performance, and recognizing all the communication methods including AAC. A 'frequently asked questions' section was created from these themes and is available on the CFCS website (http://cfcs.us).
Phase 4: Interrater and test-retest reliability
Participants-Participants in the reliability phase comprised 61 professionals and 68 family members (primarily parents) from the USA and Canada who classified 69 children with CP (age range 2y-18y; median age 5y 0mo; mean age 6y 6mo, SD 3y 6mo). The children's GMFCS and MACS classifications varied (see Table I for participant characteristics; see Table II for characteristics unique to the children).The test-retest reliability was completed by 48 of the professionals.
Procedures-To calculate the interrater reliability, at least two professionals and one parent were asked to classify the communication performance of a child with CP. As stated in the CFCS instructions, the classification should be made by someone who is familiar with the child's everyday communication. Interrater reliability (weighted kappa) was calculated between each pair of professionals and between each parent/relative and each professional involved with the same child. Professionals classified a child's communication performance twice with at least a 2-week interval between classifications. In 25% of cases, the child was not present at the reclassification, and the professional used case notes and/or his previous interactions with the child to make the second classification. In addition, the raters were asked to provide information about their educational level, CP experiences, and team role (i.e. parent or professional), as well as the child's characteristics including birth date, comorbidities, communication methods, and GMFCS and MACS levels. Table III presents the five CFCS levels as well as a comparison with the five levels of the GMFCS and MACS. The CFCS, with instructions, definitions, and additional details, can be downloaded at www.cfcs.us for clinical and research use. The weighted kappa interrater reliability among professionals for the 68 children classified was 0.66 (95% confidence interval [CI] 0.55-0.78). Table IV shows the distribution of the resulting 73 CFCS classification comparisons. The interrater reliability may be related to the child's age at the time of the CFCS classification: on the sample of children who were aged 5 years and older, weighted kappa improved to 0.77 (95% CI 0.66-0.89). The professionals' familiarity with the child varied from only a first visit to the provision of ongoing services. However, sub-analyses by the professionals' familiarity or by the settings of clinic, school, or home did not change CFCS agreement.
Results-
A subset of 48 professionals reclassified the children's communication performance at least 2 weeks after the initial classification, after noting that the child had not had any intervening health change. The weighted kappa test-retest reliability was 0.82 (95% CI 0.74-0.90). Table IV shows the distribution of the resulting 89 CFCS classification test-retest comparisons.
A parent and a professional classified the communication performance of the same child. The weighted kappa interrater reliability between professionals and parents for 69 children was 0.49 (95% CI 0.40-0.59). Table IV shows the distribution of the resulting 138 CFCS classification comparisons. Professionals tended to classify the child's communication as less effective than the parent's classification. When the parent-professional interrater reliability was calculated on the sample of children aged 5 years and older, the weighted kappa decreased to 0.42 (95% CI 0.29-0.55).
DISCUSSION
The CFCS was empirically derived from the communication disorders literature and expert experience to classify patterns of an individual's communication performance in one of five levels of everyday communication effectiveness with a partner (Table III) . Communication occurs when conversation partners establish a shared understanding. 24, 25 This shared understanding (i.e. communication) results from an interaction among components of ICF activity, participation, and body structure and function (e.g. speech, language, and hearing skills) with contextual factors (e.g. setting, conversational partner skills, AAC methods, and cultural backgrounds). 2, 3, 12 Systematically including multiple stakeholders in the development and validation of the CFCS provided different viewpoints that led to important insights and helped to create a classification that is more likely to be stakeholder-friendly for professionals and lay people.
It provides a global judgement of functional communication performance at the ICF activity/ participation level, regardless of the specific body structure and functions relating to a communication disorder or another specific diagnosis. The CFCS classification considers all communication methods including AAC use.
The test-retest reliability of the CFCS was very good, and professional interrater reliability was good. 26 The interrater reliability between parents and professionals was moderate, with parents tending to classify their children's communication as being more effective than professionals perceived it to be. Parents are likely to see the children in more environments and with more communication partners, but at the same time parents may underestimate the difficulty that unfamiliar communication partners may have in communicating with the children. Research is needed to explore and understand the differences underlying parents' and professionals' classifications.
Communication is quite different from walking and object manipulation, which depend largely or entirely on the capacity of the individual doing those activities, although environmental factors do influence whether and how these activities are performed. Communication is the exchange of information between people, and the responsibility for communication, therefore, is typically shared between conversational partners. The CFCS classification requires a rater to know how the individual with CP communicates with both unfamiliar and familiar communication partners in different environments in order to establish shared understandings.
A distinction between classification and assessment is critical in order to understand the CFCS and similar instruments. The GMFCS, MACS, and CFCS are not assessments or tests, although they may be complementary to detailed assessments. 6 Classification systems are designed to recognize and distinguish varied 'levels' of functional patterns. In contrast, assessments or tests are systematic, usually standardized, methods of collecting or measuring aspects of the person. As with the GMFCS and the MACS, the CFCS does not explain the reasons why a person's performance falls within a particular classification level. Building on the conceptual foundation of the ICF, functional patterns may be due to differing aspects of the person and contextual factors including speech intelligibility, hearing sensitivity, language skills, AAC competencies, and familiarity of conversational partners and their communication skills. The CFCS classification task of making a global judgement of effective communication may be novel to some individuals, especially those who are not speech-language pathologists or otherwise trained in communication. Familiarity and practice with the CFCS concepts may be needed to improve interrater reliability.
Possible age effects were considered throughout the development of the CFCS. As mobility, 27 hand function, and communication performances typically improve as children develop, the effect of age on performance is not surprising. For example, in one study using the GMFCS, younger children were better described by three levels that differentiated into five more consistent GMFCS levels as the child grew older. 25 The improvement in interrater reliability for the CFCS in children older than 4 years may also suggest an age effect. To address the effect of age, the GMFCS uses age bands to describe mobility performance at different ages. The MACS is not recommended for use with children under 4 years of age, whereas the CFCS has been used with children as young as 2 years old. An age-cohort study about the stability of the CFCS in CP is needed and could provide an insight into CFCS levels and age effects across the lifespan of an individual.
Several research projects are currently using the CFCS, including some that are validating the CFCS in languages other than English. These CFCS translations will be posted on the CFCS website (www.cfcs.us) as they become available. Similar CFCS validation and reliability studies are needed to determine the applicability to other populations, including individuals with autism, Down syndrome, hearing loss, and those who have suffered a stroke. If the CFCS classifies communication performance at an activity/participation level then, in theory, the CFCS should be applicable to communication regardless of the underlying body structure and function issues. What would vary by diagnostic group would be any potential prognostic implications associated with a particular classification.
The development of the CFCS addressed some of the limitations of classification by (1) proposing a valid and reliable tool for clinical and research applications that seek to classify communication at an ICF activity/participation level; 2,3 (2) including previously underrepresented groups such as adults with CP and parents of children with CP in its development, and (3) providing a common language when talking with an individual with CP, family members, and other professionals. Combining the CFCS with GMFCS and MACS levels contributes to a functional performance view of daily life for individuals with CP.
What this paper adds
• Describes the development and validation of a communication classification system for children with CP (CFCS), including content validity and reliability.
• The CFCS categorizes communication at the activity/participation level of the ICF.
• The system was developed as an analogue of the GMFCS and the MACS, potentially to create functional profiles of people with CP.
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Reliability of the Communication Function Classification System (CFCS) 
